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COVER FOR ELECTRONIC DEVICE 

BACKGROUND 

[0001] The present invention relates generally to the field of electronic 
devices. More specifically, the present invention relates to cover 
assemblies for use with portable electronic computing devices. 
[0002] Portable electronic devices generally allow users to perform a 
number of functions in an electronic medium. These devices may include 
programs or applications for personal information management, voice 
memo recording, wireless telephony and e-mail, and word processing. 
Database, spreadsheet, graphics, presentation, and other electronic 
applications may also be provided. One example of a portable electronic 
device is a hand held computing device, sometimes referred to as a 
personal digital assistant (PDA), palmtop, or palmheld. Other examples of 
portable electronic devices include laptop computers, pagers, and mobile 
or cellular telephones. 

[0003] Portable electronic devices may include a display for presenting 
information to a user of the device. For example, the display may be a 
liquid crystal display (LCD). The portable electronic device may also 
include a lighting system and/or a touch panel overlaid on the display. 
The lighting system may provide a light source for the display, while the 
touch panel may allow a user to input information into the electronic 
device or to select or manipulate items presented on the display. 
[0004] Portable electronic devices may also include a cover panel or 
cover that protects or shields the display from damage. For example, a 
cover made of a rigid plastic may protect the display if the portable 
electronic device is dropped. Such a cover reduces the risk that fragile 
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display components, such as glass included in the display, will be 
damaged or destroyed. 

[0005] One difficulty with this arrangement is that it may be difficult 
and/or expensive to upgrade components of the portable electronic 
device. For example, a user may desire a brighter or more powerful 
lighting system. There may be no simple or convenient way to upgrade or 
replace the lighting system, since it is coupled to the display. A related 
difficulty concerns upgrading or replacing the display (e.g., replacing a 
monochrome display with a color display, replacing a lower-resolution 
display with a higher-resolution display, etc.). Because the touch panel 
and lighting system are coupled to the display, replacing the display may 
also require replacing the touch panel and lighting system, even where the 
touch panel and lighting system are functioning properly. 
[0006] Another difficulty is that if one of the components (e.g., lighting 
system, touch panel, or display) is damaged or broken, others may also be 
damaged due to their proximity to the broken component. Similarly, if 
one of the components is damaged or broken, use of the other 
components may be impaired. For example, if a portion of the touch 
panel is damaged, the display underlying the damaged portion may not be 
visible to a user. 

[0007] There is thus a need for a portable electronic device that allows 
convenient and inexpensive replacement of components. There is also a 
need for a portable electronic device that allows a user to view the 
entirety of the display even where a touch panel is damaged. There is 
further a need for a portable electronic device that includes a touch panel 
and/or lighting system that is not coupled to the display. 
[0008] It would be desirable to provide an electronic device that 
provides one or more of these or other advantageous features. Other 
features and advantages will be made apparent from the present 
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specification. The teachings disclosed extend to those embodiments 
which fall within the scope of the appended claims, regardless of whether 
they accomplish one or more of the above-mentioned needs. 

SUMMARY 

[0009] An exemplary embodiment relates to an electronic device. The 
electronic device includes a cover coupled to a computing device and a 
display coupled to the computing device and separate from the cover. 
The cover includes at least one of a touch panel and a lighting system. 
[0010] Another exemplary embodiment relates to a cover for a portable 
electronic device. The cover includes a frame and a touch panel coupled 
to the frame. The cover also includes a lighting system coupled to the 
frame and configured to illuminate a display when the cover is positioned 
proximate to the display. 

[001 1] A further exemplary embodiment relates to portable electronic 
device. The portable electronic device includes a computing device 
having a housing and a display fixably attached to the housing. A cover 
panel including a frame is also included. The cover panel is rotatably 
coupled to the housing and movable between a first position and a second 
position. A lighting assembly and a touch panel are coupled to the frame. 
The lighting assembly and touch panel are located proximate at least a 
portion of the display in the second position. 

[0012] A further exemplary embodiment relates to a method for using a 
portable electronic device. The method includes positioning a cover 
adjacent to at least a portion of a display attached to a computing device. 
The cover includes a touch panel and a lighting assembly. The method 
also includes illuminating a portion of the display and entering information 
into the computing device using the touch panel. 
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[0013] Alternative exemplary embodiments relate to other features and 
combinations of features as may be generally recited in the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The invention will become more fully understood from the 
following detailed description, taken in conjunction with the 
accompanying drawings, wherein like reference numerals refer to like 
elements, in which: 

[0015] FIGURE 1 is a perspective view of an electronic device 
according to an exemplary embodiment with a cover arranged in a closed 
position. 

[0016] FIGURE 2 is a perspective view of the electronic device shown 
in FIGURE 1 with the cover arranged in a partially open position. 
[0017] FIGURE 3A is a top elevational view of the electronic device 
according to an alternative embodiment with the cover arranged in an 
open position and with a foldable display arranged in a first expanded 
position. 

[0018] FIGURE 3B is a top elevational view of the electronic device 
according to an alternative embodiment with the cover arranged in a 
closed position and with a foldable display arranged in a second expanded 
position. 

[0019] FIGURE 4 is a cross-sectional view of the electronic device 
taken along the line 4-4 in FIGURE 1 . 

I0020] FIGURE 5 is a top plan view of a lighting assembly included in 
the electronic device shown in FIGURE 1 . 

[0021] FIGURE 6 is a cross-sectional view of a touch panel included in 
the electronic device shown in FIGURE 1 . 
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DETAILED DESCRIPTION OF THE PREFERRED AND EXEMPLARY 
EMBODIMENTS 

[0022] Referring to FIGURE 1 , a portable electronic device 10 is shown 
as a personal digital assistant (PDA) according to an exemplary 
embodiment. Electronic device 10 may be any of a variety of electronic 
devices, including a personal digital assistant, a cellular or mobile phone, a 
pager, a laptop computer, and the like. In a preferred embodiment, 
electronic device 10 may be a Palm® computing device manufactured by 
Palm, Inc., of Santa Clara, California. 

[0023] Electronic device 10 may be used to perform any of a variety of 
functions, such as maintaining calendars, appointment lists, phone lists, 
and task lists. Various software applications and programs may be 
included in electronic device 10, including spreadsheet, text editing, 
database tools, audio and video editing and playback programs, games, 
and the like. Electronic device 10 may be configured for such functions 
as voice memo recording and playback as well as communications 
network connectivity, Internet connectivity, wireless messaging, e-mail, 
always-on e-mail, wireless telephony, and mobile telephone 
communications. Wireless functionality may be accomplished using an 
infrared or radio frequency transmitter and/or receiver. 
[0024] Electronic device 10 includes a computing device 12 and a 
cover panel or cover 20. Computing device 1 2 includes a housing or case 
13 within which are provided various components of computing device 
12. Housing 13 may be made of any of a variety of materials, including 
polymeric materials (e.g., polypropylene, polyethylene, etc.), metals (e.g., 
aluminum, magnesium, etc.), metal alloys, and the like. At least one 
battery 44 and a printed circuit board (PCB) or circuit board 42 are 
contained within housing 13. Battery 44 provides power for computing 
device 12, and in an exemplary embodiment is a rechargeable battery. 
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Circuit board 42 includes a processor (not shown) for performing 
calculations or other operations associated with applications and 
programs included in computing device 12. 

[0025] A plurality of buttons 1 6 are coupled to or provided in housing 
13 for moving a pointing device or cursor or performing any of a variety 
of other functions using computing device 12. For example, one or more 
of buttons 16 may be used to scroll through or to select text displayed to 
a user of computing device 1 2. Buttons 1 6 may be programmed to 
provide a variety of functions, and may be programmed to provide 
different functionality depending on the software being used. 
[0026] Cover 20 may also include a plurality of buttons 24 such that 
when cover 20 is in a closed position (e.g., is positioned over computing 
device 12), buttons 24 engage buttons 16. Buttons 24 may be 
configured such that depressing one or more of buttons 24 act to depress 
a corresponding button 16 located directly beneath the relevant button. 
Thus, each of buttons 24 may include a projection or similar structure 
that forces a corresponding button 1 6 inward when one of buttons 24 is 
depressed. Alternatively, each of buttons 24 may instead be coupled to 
circuit board 42, such that no interaction is required between buttons 24 
and buttons 16. In another alternative embodiment, no buttons are 
provided in the cover. In yet another alternative embodiment, apertures 
or holes are formed in the cover such that buttons coupled to or provided 
in the computing device may be actuated or depressed when the cover is 
positioned over the computing device. In this embodiment, the computing 
device buttons may protrude through apertures provided in the cover or 
may be positioned such that a user will use a pointing device such as a 
pen or the like to depress the buttons through the apertures. 
[0027] A display 1 8 may present or display information to a user of 
electronic device 10. For example, a graphical user interface (GUI) may 
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be presented on display 18, and may include various features configured 
to allow manipulation or control of various items displayed (e.g., a 
pointing device, cursor, etc.). In an exemplary embodiment, display 18 is 
a reflective display (i.e., light incident upon the display is used to display 
information). For example, display 18 may be a liquid crystal display 
(LCD). In an alternative embodiment, the display may be transflective 
(i.e., the display uses some combination of incident and emissive light to 
display information). In yet another alternative embodiment, the display 
may be backlit or emissive (i.e., all light used to display information 
comes from within or behind the display). For example, the display may 
be a plasma display. In another example, rigid or flexible OLED or 
PolyLED emissive displays may be used. 

[0028] As best shown in FIGURE 4, display 18 may be provided in 
computing device 10 such that a portion 17 of housing 13 is disposed 
over the perimeter or edges of display 18. Thus, display 18 is fixably 
attached to housing 13 and is separate from cover 20. The top surface 
of display 18 is thus below the plane formed by the top surface of 
housing 1 3. In this manner, portion 1 7 may act as a frame or border that 
secures display 18 in place. In an exemplary embodiment, display 18 
includes at least one glass layer. In an alternative embodiment, the glass 
layer may be replaced by a polymeric or plastic layer. 
[0029] Other types of displays may also be used in place of or in 
addition to displays of the type described above. For example, a flexible 
or foldable display may be used, such as "electronic paper" type displays 
(e.g., e-lnk, Smart Paper™ by Gyricon Media, or APD™ by Citala, etc.). 
Flexible displays advantageously provide a large form factor (i.e., display 
size) display that may be expanded or collapsed as needed. An additional 
advantageous feature of such electronic paper displays is that once an 
image is created on the display, little or no electrical power is required to 
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sustain the image on the display, such that the image remains displayed 
until another electrical signal acts to change the image. 
[0030] An alternative embodiment showing the use of a flexible display 
is shown in FIGURES 3A and 3B. A flexible display 32 is shown in 
FIGURE 3A in a first expanded position (e.g., partially unfolded), and in 
FIGURE 3B in a second expanded position (e.g., fully unfolded). An 
electrical connector 34 provides an electrical connection between flexible 
display 32 and circuit board 42, and also acts to couple flexible display 
32 to computing device 12. The location of electrical connector 34 may 
differ in other embodiments. For example, while electrical connector 34 
is shown as being located near the center of the top of the computing 
device, it may be near the bottom of the computing device or on the sides 
of the computing device. 

[0031] As shown in FIGURES 3A and 3B, flexible display 32 includes 
three fold lines or pivot points 35, 36, and 37. Fold lines 35, 36, and 37 
divide flexible display 32 into six generally rectangular display sections or 
portions. From the fully expanded position shown in FIGURE 3B, flexible 
display 32 may be folded along fold line 37, which results in the partially 
expanded position shown in FIGURE 3A. Flexible display 32 may then be 
folded along fold lines 35 and 36 to a fully collapsed or folded position 
where only one generally rectangular display section is visible. In the fully 
collapsed or folded position, flexible display 32 may have a form factor 
similar or identical to that of the display shown in FIGURES 1-2. Thus, in 
a fully collapsed position, flexible display 32 may fit in a space similar to 
that occupied by display 18. To unfold flexible display 32, the same 
steps may be followed in reverse order. In alternative embodiments, a 
greater or lesser number of fold lines and/or display sections may be 
provided in a flexible display. Further, the size and shape of the flexible 
display may differ in alternative embodiments. For example, while flexible 
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display 32 is shown as having a generally rectangular overall shape, a 
flexible display may be provided that has any of a variety of shapes, such 
as square, circular, elliptical, and the like. 

[0032] One or both sides or surfaces of flexible display 32 may display 
images and the like. In an exemplary embodiment, one side of the flexible 
display may display images. In this embodiment, the flexible display may 
include a single display sheet that may display an image on one surface. 
lJL In an alternative embodiment, both sides of flexible display 32 may 

display images. In this embodiment, images may be displayed when the 

O 

display is in a fully expanded position, in a fully collapsed position, and in 
fij positions between fully expanded and fully collapsed positions. Thus, 

regardless of which portion of the display is facing the viewer of the 
J S! , display, images may be presented to the viewer. One method of 

ft! accomplishing this result involves a flexible display having two flexible 

ry 

m display panels or sheets proximate each other (e.g., fastened or adhered 

; t° each other about their perimeters, etc.). Another method involves a 

single sheet that may display images on either surface of the sheet. 
[0033] A flip cover or cover 20 is coupled or attached to housing 13. 
In an exemplary embodiment, cover 20 is rotatably coupled to housing 13 
using one or more connectors or hinges 14. Cover 20 rotates about 
hinges 14 to allow positioning of cover 20 between a closed position (as 
shown in FIGURE 1 in which cover 20 is positioned adjacent or proximate 
to display 18) and open positions (as shown in FIGURES 2 and 3A). 
Hinges 14 may be configured to allow cover 20 to rotate fully about 
hinges 14 such that cover 20 may be positioned behind computing device 
12. As shown in FIGURE 2, hinges 14 are mechanical hinges. In 
alternative embodiments, a living hinge or other connector may be 
employed. While hinges 14 are illustrated as being arranged along the top 
of the computing device, hinges may be arranged along the sides or 
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bottom of the computing device in alternative embodiments. In another 
alternative embodiment, no connectors are used, and the cover may be 
removably attached to the computing device. In this embodiment, a wire 
may connect the cover to the computing device to provide power to the 
components included in the cover, as will be described below. 
[0034] Cover 20 includes a frame or border 22 and a viewing element 
or window 30. In an exemplary embodiment, viewing element 30 is 
substantially transparent, such that when cover 20 is rotated into a 
closed position (i.e., positioned adjacent or proximate to display 18), 
information presented on display 18 will be visible through viewing 
element 30. Viewing element 30 is coupled to frame 22 along at least a 
portion of the perimeter or edge of viewing element 30. Frame 22 may 
be formed from an opaque, translucent, or transparent material, and may 
be the same as or may differ from the material used for housing 1 3. In an 
exemplary embodiment, frame 22 is an opaque rigid polymeric material. 
In an alternative embodiment, the frame may be made of an elastomeric 
material, leather, or other suitable flexible material. Frame 22 may act to 
conceal the edges of viewing element 30 and to provide a rigid structure 
to which viewing element 30 may be coupled or attached. In an 
alternative embodiment, the cover does not include a frame portion, such 
that the edges of viewing element are visible to a user of electronic 
device 1 0. 

[0035] As shown in FIGURE 4, viewing element 30 may comprise one 
or more components or elements. In an exemplary embodiment, viewing 
element 30 comprises a lighting system or assembly 50 and a touch panel 
or sensor 60. An adhesive or transparent tape may act to couple lighting 
assembly 50 to touch panel 60 about a perimeter of lighting assembly 50 
and touch panel 60. 
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[0036] In alternative embodiments, viewing element 30 may include 
only one of a lighting system and a touch panel. In other alternative 
embodiments, viewing element 30 may include a lighting system and/or a 
touch panel in addition to other components, such as polarizers, optical 
films, or other components. The arrangement of the various viewing 
element components may vary depending on any of a variety of factors. 
As shown in FIGURE 4, touch panel 60 is arranged above lighting system 
50 such that a user may contact touch panel 60 directly when cover 20 
is positioned in the closed (e.g., use) position. 

[0037] Spacers 24 are provided intermediate touch panel 60 and 
lighting assembly 50. In an alternative embodiment, spacers are not 
included, and the touch panel and lighting system are in direct contact. 
One or more wires or electronic connectors 1 5 are connected at a first 
end to one or both of touch panel 60 and lighting assembly 50 and at a 
second end to circuit board 42. Wire 15 may be attached to, included in, 
or integrally formed with hinge 14. One advantageous feature of 
incorporating wire 15 in hinge 14 is that exposure of wire 15 may be 
minimized, such that the chance for damage to wire 1 5 may be reduced. 
[0038] In an exemplary embodiment, one or more wires having an 
applied voltage may be coupled to the light sources, and one or more 
additional wires may be coupled to the touch panel. The wires coupled to 
the touch panel may transmit signals to an analog-to-digital converter 
(ADC) that converts an analog signal to a digital representation of that 
signal. In an alternative embodiment, the touch panel may be coupled to 
a radio transmitter that transmits signals from the cover to the computing 
device. For example, the signals may be transmitted to a receiver in the 
computing device, which in turn communicates the signals to the circuit 
board. The circuit board may then use information included in the signal 
in the same manner as with signals received over wire 15. 
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[0039] As shown in FIGURES 4-5, lighting assembly 50 includes a light 
bar 52 coupled or attached to a light guide 56. One or more light sources 
54, such as one or more light emitting diodes (LEDs), are coupled to or 
included in light bar 52. Light from light sources 54 shines into light bar 
52, which in turn directs the light to light guide 56. Light guide 56 acts 
to provide a substantially uniform light field which may be directed away 
from the surface of light guide 56. When cover 20 is in the closed 
position, light guide 56 directs light toward display 18 to illuminate 
display 18. In this manner, lighting assembly 50 may be used as a front 
light in combination with a reflective or transflective display. Light guide 
56 may have a thickness of between approximately 0.5 and 1 .5 
millimeters. 

[0040] Light guide 56 may be made from polymethyl methacrylate 
(acrylic), polycarbonate, or other materials suitable for use as light guides, 
and may include microstructures or prisms that direct light away from the 
surface of the light guide. In an exemplary embodiment, the 
microstructures are arranged toward the top surface of light guide 56. In 
this embodiment, a space is provided between light guide 56 and touch 
panel 60 to prevent damage to the microstructures. In an alternative 
embodiment, the microstructures may be arranged toward a bottom 
surface of the light guide. In this embodiment, the light guide and touch 
panel may be positioned directly adjacent or in contact with each other. 
[0041] One advantageous feature of providing a front light in a flip 
cover is that the front light may be used in conjunction with a reflective 
or transflective flexible display. For example, as shown in FIGURE 3B, 
after flexible display 32 is expanded, cover 20 may be positioned over or 
proximate to at least a portion of flexible display 32. In this manner, the 
front light incorporated in cover 20 may act to illuminate at least a portion 
of flexible display 32. Because light guide 56 directs light away from 
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cover 20, the light will be directed toward a surface of flexible display 32 
such that images presented on flexible display 32 will be illuminated. 
Although FIGURE 3B shows a top middle portion of flexible display 32 
overlaid with cover 20, in alternative embodiments other portions of a 
flexible display may be illuminated. For example, where a flexible display 
is connected to a computing device in a manner that allows the flexible 
display to be moved in relation to a computing device, any of a variety of 
portions of the flexible display may be illuminated by a front light included 
in the cover. One example of such a system involves the connection of a 
flexible display to an electronic device by a flexible wire or cable (e.g., a 
wire similar to a phone cord). The flexible display may then be positioned 
away from the computing device or a portion of the flexible display may 
be positioned proximate to the computing device. Portions of the flexible 
display located proximate the computing device may then be overlaid with 
the cover and light guide such that the portion of the flexible display is 
illuminated by the front light. 

[0042] As shown in FIGURE 6, touch panel 60 is an analog resistive 
type touch panel. Touch panel 60 includes a first film or sheet 62 and a 
second film or sheet 64. First sheet 62 may be made of mylar or another 
comparable material (e.g., polyethylene terephthalate (PET)). Second 
sheet 64 may be made of PET, plastic, glass, PET laminated to plastic, or 
PET laminated to glass. First sheet 62 and second sheet 64 include 
conductive layers 68, 69, respectively. In an exemplary embodiment, 
conductive layers 68, 69 are made of indium tin oxide (ITO) or another 
substantially transparent conductive material. Spacers 66 are provided 
intermediate first sheet 62 and second sheet 64 to provide spacing 
between first and second sheets 62, 64. A perimeter area 67 may 
contain electrodes, insulators, and a seal which couples first sheet 62 to 
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second sheet 64. In an exemplary embodiment, touch panel 60 may have 
a thickness of approximately 0.5-1 .5 mm. 

[0043] In operation, information may be entered in computing device 
12 by a user of touch panel 60. A writing or pointing device such as, but 
not limited to, a pen, stylus, or fingertip, contacts first sheet 62 and 
forces first sheet 62 toward second sheet 64. When conductive layers 
68, 69 make contact, a circuit is completed at the point of contact. The 
circuit completion is recognized by the computing device and may be used 
for any of a number of functions. For example, touch panel 60 may allow 
a user to write text messages, draw images, and/or select or manipulate 
items presented on display 18. Touch panel 60 may be used in 
conjunction with Graffiti™ or other handwriting recognition software. 
[0044] In an alternative embodiment, a touch panel provided in a flip 
cover may be used in conjunction with a flexible display provided in an 
electronic device. For example, the flip cover and touch panel may be 
positioned over or proximate to at least a portion of the flexible display. 
The touch panel may then be used to write, draw, or manipulate items in 
the portion of the display over which the touch panel is positioned, or 
may be used to draw write, draw, or manipulate items that are presented 
elsewhere in the flexible display (i.e., in areas of the flexible display over 
which the touch panel is not positioned). In another example, the flexible 
display may be positioned away from the computing device, as where a 
flexible wire or cable is provided to connect the flexible display to the 
computing device. In this example, the touch panel may be used to write, 
draw, or manipulate items displayed on the flexible display. The touch 
panel may then be used as a type of writing or drawing tablet which 
translates the writing, drawing, or manipulation of items to the flexible 
display. 
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[0045] The position and arrangement of parts may differ in alternative 
embodiments. While a flip cover has been shown as including both a 
touch panel and a lighting system, separate covers may be provided, one 
of which includes a touch panel and the other of which includes a lighting 
system. In another embodiment, a first flip cover may include a touch 
panel and a lighting system, and a second flip cover may be provided as a 
protective cover (e.g., made of rigid polymeric material, metal, or another 
suitable material) that may be positioned over the first flip cover when the 
first flip cover is not in use. Alternatively, the second flip cover may 
include a display. In yet another embodiment, both a flexible display and 
a non-flexible display (such as that shown in FIGURES 1-2) may be 
provided in a computing device. For example, a flexible display may be 
coupled to the computing device by a flexible cable or wire that allows 
the flexible display to be positioned away from the computing device. 
Both the flexible and non-flexible display may then be used to display 
images or perform other functions. 

[0046] Although only a few embodiments of the present inventions 
have been described in detail in this disclosure, those skilled in the art 
who review this disclosure will readily appreciate that many modifications 
are possible (e.g., variations in sizes, dimensions, structures, shapes and 
proportions of the various elements, values of parameters, mounting 
arrangements, use of materials, colors, orientations, protocols, etc.) 
without materially departing from the novel teachings and advantages of 
the subject matter recited in the claims. Accordingly, all such 
modifications are intended to be included within the scope of the present 
invention as defined in the appended claims. The order or sequence of 
any process or method steps may be varied or re-sequenced according to 
alternative embodiments. In the claims, any means-plus-function clause is 
intended to cover the structures described herein as performing the 
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recited function and not only structural equivalents but also equivalent 
structures. Other substitutions, modifications, changes and omissions 
may be made in the design, operating conditions and arrangement of the 
preferred and other exemplary embodiments without departing from the 
spirit of the present inventions as expressed in the appended claims. 
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